Deficient activity of von Willebrand's factor-cleaving protease in patients with disseminated malignancies.
An aberrant platelet immunorelated glycoprotein Ib (GPIb) receptor expressed by human tumor cells appears to participate in primary adhesive interactions required for the metastatic process. Hence, we questioned whether plasma von Willebrand's factor (vWf), its adhesive ligand, manifested comparable anomalies in patients with disseminated tumors. Plasma specimens from patients with disseminated metastases showed 68% (P < 0.013), 91% (P < 0.0009), and 207% (P < 0.0009) enhancements in FVIII:C activity, vWf-related antigen levels, and ristocetin co-factor activity, respectively, whereas their SDS-agarose electrophoretic analysis demonstrated a 165% (P < 0.001) increase in the highly polymeric forms of vWf compared to control preparations from patients with corresponding, localized solid tumors. Substantially reduced levels of vWf-cleaving protease activity were observed in study patient specimens, with no plasma inhibitors detectable. The clinical presence and absence of tumor metastases correlated significantly with vWf-cleaving enzyme activities of < or = 15% and > or = 88%, respectively (n = 20; P < 0.0001). Finally, with an in vitro model system, tumor-induced platelet aggregation was enhanced by 127% (P < 0.001) in study patient platelet-rich plasma (PRP) compared to control PRP and could be completely inhibited (P < 0.0009) when both tumor cells and their PRP substrates were incubated with monoclonal antibodies directed against the vWf binding epitope of GPIb alpha and against the GPIb binding epitope of plasma vWf, respectively. Unusually large vWf multimers observed in patients with disseminated tumors probably result from deficient vWf-cleaving protease activity and may represent a novel mechanism regulating primary platelet-tumor adhesive interactions involved in the metastatic process.